MATHb5215, Solutions to Some Questions Involving >

April 13, 2005

Throughout we assume AC(t) = 0.

1. (a) We use the identity

: . (1 1
sinu —sinv = 2sin é(u—v) cos §(u+v) .

Asina(t —1/2) = sina(t+1/2) —sina(t — 1/2)

— 2sin [g((H 1/2) - (t - 1/2))} cos [%((t +1/2)+t—1/2)

a
= 2sin 5 cos at.

So we have

thus

Zcosat = % +C(t), a#2nm

(b) The symmetry identity (Question Sheet 1) gives

(1) =a (e S ) = () = ()

2 (1) (121) v



2. We use the summation by parts formula

> (yt)Ax(t) = ) =D Ay(t) Bt

(a) For Y tsint let y(t) =t and let Az(t) =sint. So

cos(t — 1/2)
Aylt) = =D sint =~ 2sin1/2

cos(t+1/2)

Ex(t)=2(t+1)=— 2sin1/2

Using the summation by parts formula

Stsint = 4 SE—LD g cosliy12)

2sin1/2 2sin1/2
Cos(t—1/2)

= —t (t+1/2
2sin1/2 2sml/2ZCOS +1/2)
cos(t —1/2 1 sint

= —t ( /)—I— + C(t)

2sin1/2 2sin1/22sin1/2
where, in the final line, we used the facts that
: 1 : 1
Asint = 2sin 5 cos(t +1/2), so sint = 2s1n§ Zcos(t +1/2) +C(¢)

and thus
sm t

Z cos(t+1/2) =
sin 5
(b) For > 23" let y(t) = t* and let Az(t) = 3'. So
Ay(t)=2t+1, z(t)=) 3'=

Ez(t)=z2(t+1) = ;3t.



Using the summation by parts formula (twice)

» o3 = E §Z—(% +1)3’
2 2
3t 33!
= 2= (Z 3t3t> —5g  mow let y(t) = 3t, z(t) = 3"/2,

[t* — 3t + 3] + C(¢).

(c) Answer:

2 s 1)(Ht—2)(t+3) =5t — 5+ )+ 00,
() ()= ()05 ) () rew
(e)
() =S () ()= (5 +("52) +ew

3. Since z, is an indefinite sum (anti-difference) of y,, we have Az, = y,,. Thus

()

n—1 n—1 n—1
ye =Y Az = (21— )
k=m k=m k=m
= (Zmt1 = Zm) + (Zma2 = Zms1) + -+ (Zno1 — 2n—2) + (20 — 20-1)
= 2Zn — Zm



4. From tables we know that

Zcosak = % + C(t)

SO

3o - s |

and the identity follows.
5. Left as an exercise

6. Here we notice

nziﬁ _nfl 1 kk
ok 2
k=1 k=1

Hence

7. Notice that

nik;?(k —1) = S k(k —1)] = Sk [+2]

and use summation by parts.

8. Left as an exercise.



